METHODS AND RESULTS
Total genomic DNA was extracted from fresh leaf samples of S. chathamica (voucher no. CHR 529909, deposited at Allan Herbarium, Christchurch, New Zealand) using the DNeasy Plant Mini Kit (QIAGEN, Hilden, Germany) according to the manufacturer's protocol. The DNA was used to create a shotgun multiplex identifi er (MID) library and sequenced on a Roche 454 Junior Genome Sequencer (454 Life Sciences, a Roche Company, Branford, Connecticut, USA) using Roche Titanium chemistry following the method of Margulies et al. (2005) at Landcare Research (Auckland, New Zealand). The resulting library of 139,372 reads (average read length: 404 bp) and total number of 56.4 megabases was assembled into 18,811 contigs using Geneious 6.0 (Biomatters, Auckland, New Zealand). Putative chloroplast and mitochondrial sequences were identifi ed and removed using a local BLAST search against complete sequences obtained from GenBank of Arabidopsis thaliana (L.) Heynh. (Brassicaceae), Vigna radiata (L.) R. Wilczek (Fabaceae), and Carica papaya L. (Caricaceae). The remaining sequences were searched for perfect di-to hexanucleotide repeat regions with at least fi ve repeat units, using a tandem repeat search tool in Geneious (Phobos plugin; Mayer, 2010 ) . We designed primers for a subset of repeats (those with no other repeats within 50 bp of the repeat region and few mononucleotide repeats) using Primer3 ( Rozen and Skaletsky, 2000 ) as implemented in Geneious using the default settings except for: product size = 100-350 bp; primer size = 17 (minimum)-19 (optimal)-21 (maximum); melting temperature ( T m ; ° C) = 52-55-58; GC content (%) = 40-50-60; max T m difference = 5 ° C; GC clamp = 1; max poly x = 4. Of the 780 primers designed, 48 pairs were chosen based on the number of repeats (6) (7) (8) (9) (10) (11) (12) (13) (14) . For each of these primers, an M13 tag (CACGACGTTGTAAAACGAC) was added to the 5 ′ end of the forward primer and, for primers designed at Massey University, a PIG tail was added to the 5 ′ end of the reverse primer (GTTTCTT) to promote nontemplate (A) addition ( Brownstein et al., 1996 ) . The PIG tail was not added for those primers developed at Landcare Research (see Table 1 ) .
These 48 primer pairs were tested on S. microphylla samples extracted using a modifi ed cetyltrimethylammonium bromide (CTAB) protocol ( Shepherd and McLay, 2011 ) . PCR was performed in 10-μ L reactions consisting of 1 μ L 1 : 10 dilution DNA : H 2 O (5-50 ng), 0.02 μ M forward primer, 0.45 μ M reverse primer, 0.45 μ M M13 FAM-labeled primer, 1.5 mM MgCl 2 , 1 × buffer BD (Solis BioDyne, Tartu, Estonia), 250 μ M of each dNTP, and 0.2-0.4 U FirePol Taq polymerase (Solis BioDyne). PCR conditions were: 95 ° C for 3 min; 35 cycles of 95 ° C for 30 s, 53 ° C for 40 s, and 72 ° C for 1 min; and extension at 72 ° C for 10 min. PCR products • Premise of the study: Genus-specifi c microsatellite markers were developed for Sophora for population genetic and systematic studies of the group in New Zealand, and potentially elsewhere in the geographic range. • Methods and Results: From sequencing a total genomic DNA library (using Roche 454), we identifi ed and developed 29 polymorphic microsatellite markers for S. microphylla and S. chathamica . We tested 12 of these markers on 14 S. chathamica individuals and four S. microphylla populations. All loci amplifi ed in both species and species-specifi c alleles occurred at seven loci. In S. microphylla populations, the observed and expected heterozygosities ranged from 0.000-0.960 and 0.000-0.908, respectively, with alleles per locus ranging from seven to 23. • Conclusions: The developed markers will be valuable in studies of phylogenetics, population structure, mating system, and selection of provenances for restoration projects.
(0.20-1.00 μ L) were added to 9 μ L Hi-Di formamide (Applied Biosystems, Carlsbad, California, USA) and 1 μ L CASS ladder ( Symonds and Lloyd, 2004 ) for fragment sizing on an ABI3730 Genetic Analyzer (Applied Biosystems) by the Massey University Genome Service (Palmerston North, New Zealand). Alleles were visualized and scored using GeneMapper version 3.7 (Applied Biosystems). Of the 48 loci tested, 29 loci were polymorphic, from which 12 were chosen (based on ease of scoring, good separation for coloading PCR products, and high number of alleles) to test on 88 individuals from four populations of S. microphylla and 14 individuals across the range of S. chathamica ( Table 2 , Appendix 1). PCR conditions were as described above except M13 primers were http://www.bioone.org/loi/apps labeled with FAM, NED, or VIC to allow coloading of PCR products when genotyping. Loci initially showing nonspecifi c amplifi cation were reamplifi ed using a touchdown PCR program ( Table 1 ; initial denaturation 95 ° C for 3 min; 10 cycles of 95 ° C for 30 s, annealing temperature decreasing by 1 ° C each cycle starting at 63 ° C for 40 s, and 72 ° C for 1 min; 25 cycles of 95 ° C for 30 s, 53 ° C for 40 s, and 72 ° C for 1 min; fi nal extension 72 ° C for 10 min). Additional information on the remaining 17 polymorphic loci can be obtained from the corresponding author.
For the S. microphylla populations, the numbers of alleles and observed and expected heterozygosities were determined using GenAlEx ( Peakall and Smouse, 2006 ) . We did not test for Hardy-Weinberg equilibrium because S. microphylla is a mixed-mating system species with potential for high selfi ng rates. Population measures were not estimated for S. chathamica because only one individual per population was available for genotyping. Instead, we calculated the number of alleles and the number of unique alleles found in S. chathamica but not in the S. microphylla populations sampled ( Table 2 ) . Voucher specimens were deposited in the Dame Ella Campbell herbarium (MPN) at Massey University and the Allan Herbarium (CHR) at Landcare Research (Appendix 1).
Of the 12 loci tested, all amplifi ed in both S. microphylla and S. chathamica . The majority of alleles were shared between the two species, although at seven loci there were alleles specifi c to S. chathamica , four of which were outside the range found in S. microphylla . These differences suggest these loci could be phylogenetically informative, but greater sample sizes and broader range sampling are needed. All but one locus was polymorphic in all populations of S. microphylla , with the number of alleles ranging from one to 16. Observed heterozygosity ranged from 0.000-0.960 (average: 0.592), but was often lower than expected heterozygosity (range: 0.00-0.908; average: 0.720). This difference could be caused by a variety of processes including null alleles or violation of Hardy-Weinberg assumptions (e.g., high selfi ng rates). We checked for potential null alleles using MICRO-CHECKER version 2.2.3 ( van Oosterhout et al., 2004 ) and found four loci with potential null alleles 814, 831, and 834) .
CONCLUSIONS
We designed and tested 48 primers for microsatellite loci derived from 454 sequencing, 29 of which were polymorphic within S. microphylla . We further tested 12 of the most polymorphic loci across the range of S. chathamica and for four populations of S. microphylla . The cross-compatibility between these two species suggests these markers could be successfully used in other closely related Sophora species, although the potential presence of null alleles should be explored further (e.g., genotyping parents and offspring; Dakin and Avise, 2004 ) .
The high polymorphism within populations and the speciesspecifi c alleles suggest the developed markers will be valuable in studies of population structure, dispersal, and species delineation, as well as for selection of populations for restoration projects. Note : A = number of alleles; H e = expected heterozygosity; H o = observed heterozygosity; n = number of sampled individuals; P = number of alleles unique to S. chathamica .
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